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(54) Title of the invention 

The benzamide derivative having histone deacetylase inhibition action. 



(57) (Abstract) . 
(Amended) . 
(Method of Solution) 

The benzamide derivative represented by following general formula (1) having histone 
deacetylase inhibition action. 




A concrete example of the compound comprises by formula showing bellow. 




(effect) 

The aforesaid benzamide derivative having histone deacetylase inhibition action is useful as 
therapy and/or improvement agent for disease involving proliferation of cell, effect 
potentiation drug of gene therapy or immunosuppressive drug. In particular effect is highly 
effective as antitumour agent in hematopoietic organ tumour, solid cancer. 



Patent Claims- 
(Claim 1) . 

A histone deacetylase inhibitor having as active ingredient, pharmacologically acceptable 
salt and benzamide derivative represented by formula (1), f 

A-X^-^n-^^^Sj-Y CD 



[In the formula, A denotes hydrogen atom, optionally substituted phenyl group or 
heterocycle. (containing as the substituent, 1-4 groups selected from the group comprising 
halogen atom, hydroxy group, amino group, nitro group, cyano group, alkyl group of carbon 
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number 1-4, alkoxy group of carbon number 1-4. amino alkyl group of carbon number 1-4, 
alkylamino group of carbon number 1-4, acyl group of carbon number 1-4, acylamino-group 
of carbon number 1-4, alkylthio group of carbon number 1-4, perfluoro alkyl group of carbon 
number 1-4, perfluoro alkyloxy group of carbon number 1-4, carboxyl group, alkoxycarbonyl 
group of carbon number 1-4, phenyl group and heterocycle). X denotes direct bond or the 
structure represented by formula (2), 

{In the formula, e, g and m respectively independently denote an integer of 0-4. R4 denotes 
hydrogen atom, optionally substituted 1-4C aJkyl group or acyl group represented by 
formula (3), 

(3) 

(wherein, R6 denotes optionally substituted 1-4C alkyl group, perfluoro alkyl group of carbon 

number 1-4, phenyl group or heterocycle). R5 denotes hydrogen atom or optionally 

substituted 1-4C alkyl group}, n denotes an integer of 0-4. Q denotes any of the structure 

represented by formula (4). 

0 R7 R7 0 O R7 ?7 0 

— M A J- , -«JLJ_ , -n^U- 

t V 9 9 

R7 0 R8 S ?7 R7 S 

— - N— > — N— , N u N 

(In the formula, R7 and R8 respectively independently denotes hydrogen atom or optionally 
substituted 1-4C alkyl group), R1 denotes hydrogen atom, halogen atom, hydroxy group, 
amino group, aikyi group of carbon number 1-4, alkoxy group of carbon number 1-4, amino 
alkyl group of carbon number 1-4, alkytemmno group of carbon number 1-4, acyl group of 
carbon number 1-4, acylimino-group of carbon number 1-4, alkylthio group of carbon 
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number 1-4, perfluoro alkyl group of carbon number 1-4, perfluoro alkyloxy group of carbon 
number 1-4, carboxyl group or alkoxycarbonyl group of carbon number 1-4. Y is formula (5). 

-<35 <5) 
R3 

(In the formula, Het denotes heterocycle, R2 denotes hydrogen atom, halogen atom, 
hydroxy group, amino group, alkyl group of carbon number 1-4, alkoxy group of carbon 
number 1-4, amino alkyl group of carbon number 1-4, aJkylamino group of carbon number 
1-4, acyl group of carton number 1-4, acylimino-group of carbon number 1-4, alkylthio 
group of carbon number 1-4, perfluoro alkyl group of carbon number 1-4, perfluoro alkyloxy 
group of carbon number 1-4, carboxyl group or alkoxycarbonyl group of carbon number 1-4 
and can be substituted at a possible position on heterocycle. R3 denotes hydroxy group or 
the amino group which is present adjacent to the location where benzamide bond 
connected to heterocycle]. 

(Claim 2) 

A histone deacetylase inhibitor having as active ingredient benzamide derivative and 
pharmacologically acceptable salt in accordance with Claim 1 represented by formula (6). 

[In the formula, R9 denotes halogen atom, hydroxy group, amino group, hydroxyamino 
group, alkyl group of carbon number 1-4, alkoxy group of carbon number 1-4, amino alkyl 
group of carbon number 1-4, alkylamino group of carbon number 1-4, acyl group of carbon 
number 1-4, acylimino-group of carbon number 1-4, alkylthio group of carbon number 1-4, 
perfluoro alkyl group of carbon number 1-4, perfluoro alkyloxy group of carton number 1-4, 
carboxyl group or alkoxycarbonyl group of carbon number 1-4 and R1, Y have the same 
said meanings.] 

(Claim 3) 

A histone deacetylase inhibitor having as active ingredient benzamide derivative and 
pharmacologically acceptable salt in accordance with Claim 2, wherein Y is 4- 
aminothiophene-3-yl. 
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(Claim 4) 

A histone deacetylase inhibitor having as active ingredient benzamlde derivative and 
pharmacologically acceptable salt in accordance with Claim 1 comprising any of the 
structure represented by formula (7). 



(R7 and R8 has the same said meanings)] 
(Claim 5) 

A histone deacetylase inhibitor having as active ingredient benzamide derivative and 
pharmacologically acceptable salt in accordance with Claim 4, wherein A is optionally 
substituted pyridyl group. 

(Claim 6) 

A histone deacetylase inhibitor having as active ingredient benzamide derivative and 
pharmacologically acceptable salt in accordance with Claim 5, wherein Y is 4- 
aminothiophene-3-yl. 

(Claim 7) 

A histone deacetylase inhibitor having as active ingredient benzamide derivative 
represented by formula (9) and pharmacologically acceptable salt. 




[In the formula, A, Y, R1 have the same said meanings. Z denotes formula (8). 
o 9 9 s S 




0 




(9) 



(Claim 8) 
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A carcinostatic agent containing as effective ingredient at least one compound in 
accordance with any of Claims 1-7. 

{Claim 9) 

A drug which contains as effective ingredient at least one compound in accordance with any 
of Claims 1-7. 

Detailed Description of the Invention 
(0001) 

(Technical Sphere of this Invention) . 

This invention relates to a benzamide derivative having histone deacetylase inhibition 
action. More particularly this invention relates to the use as antiturnour agent and other 
drugs on the basis of histone deacetylase inhibition action. 

<0002) 

(Technology of the Prior Art) 

DNA forms complex with histone in nucleus of cell, and chromatin structures folded in high 
orders is formed, and it is held in an inert condition (Knezetic et al., Cell, 45: 95-104, 1986 
and the like). When genetic transcription is performed in the nucleus, it is required that the 
structure thereof is derived into an unwound condition so that various transcription factors 
can be contacted with DNA (Felsenfeid et al., Cell, 86: 13-19, 1996). The relationship 
between acetylation of histone and activation of transcription has been reported in the past, 
but it has become clear that one of the actions causing changes in the structure leading to 
transcription activation is acetylation of histone (Hong et al., J. Biol. Chem., 268: 305-314, 
1993 and the like). Moreover, histone acetylation enzyme (histone acetyl transferase) and 
histone deacetylase (histone deacetylase, HDA) are ones controlling acetylation thereof and 
importance thereof has recently been recognised (A. Csordas, Biochem. J., 265: 23, 1990 
and the like). Sodium butyrate with which arrest of cell cycle and induction of differentiation 
had been confirmed for a long time is a representative HDA inhibitor (L.S. Cousens et al., J. 
Biol. Chem., 254: 1716, 1979 and the like), and the clinical use has also been attempted 
(Novogrodsky et ad., Cancer, 51: 9-14, 1983 and Miller et al., Eur. J. Cancer Clin. Oncl II 23: 
1283-1287, 1987). However, because the fundamental inhibiting activity is low and the in- 
vivo sustainability is also short, a high dosage is required to demonstrate an effect. 
Therefore an increase of sustainability has been attempted with a prodrug of butyric acid 
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(Zi-Xing et al. Cancer. Res. p 54: 3494-3499, 1994 and Kasukabe et al., British J. Cancer, 
75(6): 850-854, 1997 and the like). Moreover, a natural product, trichostatin A (TSA) has 
been found to derive an arrest in the ceil cycle (Yoshida et al., Exp. Cell Res., 177: 122-131, 
1988), proliferation stop, induction of differentiation (Yoshida et aJ., cancer Res., 47: 3688- 
3691, 1987), induction of cell morphology change and apotosis. As the mechanism thereof, 
TSA was confirmed to be a HDA inhibitor having high activity in vitro (Yoshida et al., J. Biol. 
Chem., 265: 17174, 1990). Moreover, the study of other HDA inhibitors has been continued, 
and an inhibitory action has been found with trapoxin(?) (Itazaki et al., J. Antibiot., 43(12): 
1524-1534, 1990 and the like) and phenylbutyric acid (Carducci et al., Clin. Cancer Res., 
2(2): 379, 1996 and the like). As those HDA inhibitors have cell cycle arrest and 
differentiation induction actions, application is anticipated primarily as a carcinostatic. 
Moreover, in addition, as far as HDA inhibitors are concerned, application is anticipated 
primarily as antitumour agent. 

(0003) 

In other words, as therapy / improvement drug of disease involving proliferation of cell, 
various applications such as for example therapy / improvement drug for autoimmune 
disease, dermatopathia, and infection (Darkin-Rattray et al., Proc. Natl. Acad. ScL USA, 93: 
13143-13147, 1996), moreover more efficient introduction of vector in gene therapy (Dion et 
al., Virology, 231: 201-209, 1997), expression facilitation of transgene (Chen et al., Proc. 
Natl. Acad. Sci. USA, 94: 5798-5803, 1997) have been tried. However, the inhibitors so far 
have not reached the level that are thoroughly satisfactory as a drug when stability, toxicity, 
drug kinetics or active strength are considered. So development of a drug which solves 
these problems is strongty desired. 

(0004) 

Probiems to be Overcome by this Invention. 

The object of this invention is to put forward a compound useful as drug such as effect 
potentiation drug of gene therapy with improved problems of HDA inhibitor of prior art which 
is useful as therapy and/or improvement agent of disease Involving proliferation of cell. 

(0005) 

Means to Overcome these Problems. 
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The these inventors carried out assiduous investigations to solve these problems, as a 
result confirmed that benzamide derivative had strong HDA inhibitory effect. This invention 
was completed on the basis of this discovery. 

(0006) 

in other words this invention comprises [1] a histone deacetylase inhibitor having as active 
ingredient, pharmacologically acceptable salt and benzamide derivative in accordance with 
Claim 1 represented by formula (1), 

(0007) 




[in the formula, A denotes hydrogen atom, optionally substituted phenyl group or 
heterocycle. (As the substituent, it contains 1-4 groups selected from the group comprising 
halogen atom, hydroxy group, amino group, nitro group, cyano group, alkyl group of carbon 
number 1-4, alkoxy group of carbon number 1-4, amino alkyl group of carbon number 1-4, 
alkylamino group of carbon number 1-4, acyl group of carbon number 1-4, acylamino-group 
of carbon number 1-4, alkylthio group of carbon number 1-4, perfluoro alkyl group of carbon 
number 1-4, perfluoro alkyloxy group of carbon number 1-4, carboxyl group, alkoxycarbonyl 
group of carbon number 1-4, phenyl group and heterocycle) X denotes direct bond or the 
structure represented by formula (2), 

(0008) 

R* 

— fcH,)e— — <CH t )g-0-<CH l )o- — (CHp*-K-(CHpe- 
i i.i 

RS 0 ft ?5 

{In the formula, e, g and m respectively independently denote an integer of 0-4. R4 denotes 
hydrogen atom, optionally substituted 1-4C alkyl group or acyl group represented by 
formula (3), 



(0009) 
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(3) 



(wherein, R6 denotes optionally substituted 1-4C alkyl group, perfluoro alkyl group of carbon 
number 1-4, phenyl group or heterocycle) R5 denotes hydrogen atom or optionally 
substituted 1-4C alky! group.} n denotes an integer of 0-4. Q denotes any of structure 
represented by formula (4). 



(0010) 



mi » • ' 



^ — — — 0Ji-»— ( — N- 



R7 0 RS § ?7 R7 S 

hUU^ , -M- . , ( 4 ) 



-N— r — N — 



(In the formula, R7 and R8 respectively independently denotes hydrogen atom or optionally 
substituted 1-4C alkyl group), R1 denotes hydrogen atom, halogen atom, hydroxy group, 
amino group, alkyl group of carbon number 1-4, alkoxy group of carbon number 1-4, amino 
alkyl group of carbon number 1-4, alkylamino group of carbon number 1-4, acyl group of 
carbon number 1-4, acylimino-group of carbon number 1-4, alkylthio group of carbon 
number 1-4, perfluoro alkyl group of carbon number 1-4, perfluoro alkyloxy group of carbon 
number 1-4, carboxyl group or alkoxycarbonyl group of carbon number 1-4. Y is formula (5). 



(0011) 



(In the formula, Het denotes heterocycle, R2 denotes hydrogen atom, halogen atom, 
hydroxy group, amino group, alkyl group of carbon number 1-4, alkoxy group of carbon 
number 1-4, amino alkyl group of carbon number 1-4, alkylamino group of carbon number 
1-4, acyl group of carbon number 1-4, acylimino-group of carbon number 1-4, alkylthio 
group of carbon number 1-4, perfluoro alkyl group of carbon number 1-4, perfluoro alkyloxy 
group of carbon number 1-4, carboxyl group or alkoxycarbonyl group of carbon number 1-4 
and can be substituted by a possible position on heterocycle. R3 denotes hydroxy group or 
the amino group which is present adjacent to the location where benzamide bond 
connected to heterocycle], moreover [2] a histone deacetylase Inhibitor having as active 
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ingredient benzamide derivative in accordance with [1] and pharmacologically acceptable 
salt represented by the formula (6). 



(0012) 




[In the formula, R9 denotes halogen atom, hydroxy group, amino group, hydroxyamino 
group, alkyf group of carbon number 1-4, alkoxy group of carbon number 1-4, amino alkyl 
group of carbon number 1-4, alkylamino group of carbon number 1-4, acyl group of carbon 
number 1-4, acylimino-group of carbon number 1-4, alkylthio group of carbon number 1-4, 
perfluoro alkyl group of carbon number 1-4, perfluoro alkyloxy group of carbon number 1-4, 
carboxyl group or alkoxycarbonyl group of carbon number 1-4 and R1. Y have the same 
said meanings], moreover [3] a histone deacetylase inhibitor having as an active ingredient 
benzamide derivative and pharmacologically acceptable salt in accordance with [2] wherein 
Y comprises 4-aminothiophene-3-yl. Moreover [4] The histone deacetylase inhibitor having 
as active ingredient benzamide derivative and pharmacologically acceptable salt in 
accordance with [1] comprising any of the structure represented by formula (7). 

(0013) 




[In the formula, A, Y, R1 have the same said meanings. Z denotes formula (8). 



(0014) 

(0 ' OD 1 On) 

(R7 and R8 has the same said meanings)], moreover [5] a histone deacetylase inhibitor 
having as active ingredient benzamide derivative and pharmacologically acceptable salt in 
accordance with 14], wherein A is optionally substituted pyridyl group, moreover [6J a histone 
deacetylase inhibitor having as active ingredient benzamide derivative and 
pharmacologically acceptable salt in accordance with [5], wherein Y is 4-aminothiophene-3- 
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yl, moreover, [7] a histone deacetylase inhibitor having as active ingredient benzamide 
derivative represented by formula (9) and pharmacologically acceptable salt, 



moreover, [8] a carcinostatic agent which contains as effective ingredient at least one 
compound in accordance with any of [1]-[7]> and moreover, [9] a drug which contains as 
effective ingredient at least one compound In accordance with any of [1]-[7]. 

(0016) 

Conditions for carrying out this invention. 

Hereinafter this invention is described in greater detail. As carbon number 1-4 stated in this 
invention, the carbon number per the unit substituent is denoted. In other words, in case of 
for example dialkyl substitution the carbon number 2-8 is denoted. 



As heterocycle in the compound represented by formula (1), a monocyclic heterocycle or a 
bicyclic fused heterocycle of 5 membered ring or 6 membered ring containing 1-4 nitrogen 
atoms or oxygen atoms or sulphur atoms, and as monocyclic heterocycle, for example 
pyridine, pyrazine, pyrimidine, pyridazine, thiophene, furan, pyrrole, pyrazole, isooxazole, 
isothiazoJe, imidazole, oxazole, thiazole, piperidine, piperazine, pyrrolidine, quinacridine, 
tetrahydrofuran, morpholine, thiomorpholine and the like are nominated and as bicyclic 
condensed heterocycle, for example condensed pyridine ring such as quinoline, 
isoquinoline, naphthyridine, furopyridine, thienopyridine, pyrrolopyridlne, oxazolo pyridine, 
imidazolo pyridine, thiazolopyridine and the like, benzofuran, benzo thiophene, 
benzimidazole and the like are nominated. 

(0018) 

As halogen atom, fluorine atom, chlorine atom, bromine atom, iodine atom are nominated. 



(0015) 




(0017) 



(0019) 
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As aikyl group of carbon number 1-4, for example methyl group, ethyl group, n-propyl 
group, isopropyl group, n-butyl group, isobutyl group, sec-butyl group, t-butyl group are 
nominated. 

(0020) 

As alkoxy group of carbon number 1-4, for example methoxy group, ethoxy group, n- 
propoxy group, isopropoxy group, allyloxy group, n-butoxy group, iso butoxy group, sec- 
butoxy group, t-butoxy group are nominated. As amino alkyl group of carton number 1-4, 
for example aminomethyl group, 1-amino ethyl group, 2-aminopropyl group are nominated. 

(0021) 

As alkylamino group of carbon number 1-4, for example N-methylamino group, N,N- 

dimethylamino function, N,N-diethyiamino group. N-methyl-N-ethylamino group, N.N- 
diisopropylamlno group are nominated. 

(0022) 

As acyl group of carbon number 1-4, for example acetyl group, propanoyl group, butanoyl 
group are nominated. 

(0023) 

As acylimino-group of carbon number 1-4, for example acetytamino group, propanoyl amino 
group, butanoyl amino groups are nominated. 

(0024) 

As alkylthio group of carbon number 1-4, methyfthio group, ethylthio group, propylthio group 
are nominated. 

(0025) 

As perfluoro alkyl group of carbon number 1-4, for example trifluoromethyl group, 
pentafluoro ethyl groups are nominated. 

(0026) 

As perfluoro alkyloxy group of carbon number 1-4, for example trifluoro methoxy group, 
pentafluoro ethoxy group are nominated. 
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(0027) 

As alkoxycarbonyl group of carbon number 1-4, for example methoxycarbonyl group, 
ethoxycarbonyi group are nominated. 

(0028) 

As optionally substituted 1-4C alkyl group, for example methyl group, ethyl group, n-propyl 
group, isopropyi group, n-butyl group, isobutyl group, sec-butyi group, t-butyl group and one 
containing 1 -4 groups selected from the group comprising halogen atom, hydroxy group, 
amino group, nitro group, cyano group, phenyl group, heterocycle as the substituent are 
nominated. 

(0029) 

As salt of the pharmacologically acceptable compound, salt of inorganic acid such as 
hydrochloric acid, hydrobromic acid, sulphuric acid, orthophosphoric acid used regularly in 
this sphere and salt of organic acid such as acetic acid, lactic acid, tartaric acid, malic acid, 
succinic acid, fumaric acid, maleic acid, citric acid, benzoic acid, trifluoroacetic acid, p- 
toluenesulphonic acid, methanesulphonic acid are nominated. 

(0030) 

The drug denotes therapy and/or improvement drug for such as demnatopathia, infection, 
allergic disease, autoimmune disease, vascular disease or gene therapy effect promoter in 
addition to carcinostatic. In the compound represented by formula (1), when asymmetric 
carbon is present, it can be present in a form of mixture of stereoisomerism form including 
different stereoisomerism form or the racemic form. In other words this invention includes 
various kinds of forms prescribed like these, but these can be used as the effective 
ingredient compound in the same way. 

(0031) 

Hereinafter typical compounds represented by formula (1) of this invention are exemplified 
in Table-1 (Table 1 -Table 5). Moreover this invention is not restricted to these examples. 
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(0032) 
(Table 1) 

The representative compound (1 ) of general formula (7) 





A 


Z 
W-8 
E8-B 


11 


Y 


Hat 


B 2 


B 3 


1 


Widfi-8-jl 




-H 


tMopaaa-3-jfl 


^1 


HU 


2 


pyfUia-8-yl 




-H 


iaioph«fl-3-yl 


-8 


-OH 


* 


pyridla-a-yl 




-8 


thlophfin-S-yl 


-CH. 


-lit 


A 


pyridia-S-yl 




-B 


taiopaga-s-yi 


-C2. 


-01 


5 


pyrlditt-S^yl 




-H 


tilBPfiftft-S-jl 


-CCCH. 


-88. 


6 


pyridlo-*-yl 




-2 


tblortea-S-rl 


-COCB* 


-OS 


7 


mUlB-8-yl 




-B 


thioafioa-J-yl 


-cr« 


-81* 


8 


pyr ldln-8-y! 




-H 


tbiopb«o-3-yt 


-CP. 


-03 


8 


pyrMis-S-yl 




-a 


t&iophan-J-jrl 


-CI 


-BB» 


10 


pyrf dio-8-yl 




-s 


thiophfta-S-yl 


-CI 


-OH 


u 


pyfidifl*8-Jfl 




-B 


thiopboD-3-yl 


-CCE. 


-Nfft 


It 


Mriaifl-8->l 




-8 


tUopiaa-S-yl 


-OCB. 


-OH 


IS 


pyri dfn-S-y I 




-1 


tbiopfc«a-3-yl 


-HHCB. 


-¥H» 


14 


pfrldifl-a-jr) 




-a 


UiophBB-8-yl 


-wca» 


-01 


IE 


pjfridin-8-y] 




-X 




-OCF. 


-KH. 


16 


Pfridi 8-8-yl 




-i 


tBiopt«a-8-jl 


-CCF* 


-OX 


1? 


pjfrIdla-8-yl 




-a 


taLophaa-8-yl 


-C0OCB. 


-MB. 


16 


pyridift-3-yl 




-B 


thtophflB-3-yl 


-CQQCHi 


-08 


10 


pyridia-3-yl 




-B 


thfopbea-S-y] 


-a 


-88. 


to 


pyridin-8~rl 


II 


-H 


tllppB«»-8-yl 


-a 


-OH 
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(0033) 

(Table 2) repfB6entat | Ve compound (2) of general 

formula (7) 





A 


Z 
1T*B 
28*3 


11 


Y 


Hot 


a 2 


R 3 


83 


pyridU-3-yl 


II 


-8 


tMoplaa-S-yl 


-Cli 


-Wi 


22 


wridU-3-yl 


11 


-B 


tMophfln'8-yl 


-CI. 


-OH 


28 


pyrldio-3-yl 


II 


-B 


tbiophea-3-y: 


~MCB» 


-n. 


24 


roridln-S-yl 


II 


-a 


tbiopb»a-8-yl 


-coca. 


-OB 


26 


pyrldia-3-yl 


II 


-a 


tbIopbea-3-yl 


-CF # 


-rat 


26 


wrldin-8-yl 


It 


-a 


lbiapben-S-yl 


CFd 


-08 


8? 


pjridtn-S-yl 


II 


-B 


tbiflphea-8~yl 


-CI 


-2B. 


22 


M(ridio-S-yl 


II 


-1 


thiflphoa-3-yl 


-CI 


-OB 


22 


py-id»a-S-yi 


II 


-1 


tbiflpaen-8-jrJ 


-cca» 


-IB. 


SO 


pyrldia-3-yl 


It 


-1 


tbiopbea-3-yl 


-0CH» 


-OB 


31 


pyridlo-3-yI 


II 


-8 


Ulophan-J-yl 


-8BCB* 




32 


pyridU-3-yl 


II 


-H 


UIopboa-8-yJ 




-OB 


33 


pyrtdle-S-yl 


II 


-fl 


tbloakea-S-yl 


-0CP. 


-Hfl« 


U 


p>ridla-S-yt 


II 


-H 


ttlopbw~3-»l 


-0CP. 


-01 


36 


pyridla-3-yl 


II 


-B 


tbi0Pben-3-yl 


-COOCfl* 


-22* 


86 


pyridla-3-yl 


II 


-8 


tbiopben-3-yl 


-COOCBa 


-02 


37 


pyridii-3-yi 


1 1 1 


»8 


lblopbea-8-7l 


-a 


-MHi 


SB 


pjrldU~3-yl 


ill 


-a 


thiopfccn-S-jl 


-a 


-OB 


30 


pyrldia-3-yl 


III 


-B 


tbiopbe.a-3-yl 


-ca. 


-KB. 


40 


pyridU-8-yl 


lit 


-a 




-CI. 


-OB 
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(0034) 

(Table 3) ^,^3^^;^ comp0 und (3) cl general formula 

(7) 





A 


z 

27-B 
B6-B 


81 


Y 


He t 


RZ 


r a 


40 


pyiidln-3-yl 


111 


-8 


ttiopbo^-a-yl 


-CB. 


-oa 


41 


wrrJdl B -8-yl 


IK 


-B 


tfiiopbea-8-yl 


-coca* 


-jri. 


41 


pyridtn-8-yl 


II! 


-8 


t*Uopb«a-8-yl 


-C6ZU 


-08 


49 


pyridio-3-yl 


HI 


-a 


tbiopbea-8-yl 


-CP* 


-II> 


44 


pyridlP-3~yl 


IE 1 


-8 


t*iopfc«a-3-yl 


-CP* 


-OB 


46 


pyridlft-3-yl 


in 


-1 


thiopbwn-S-yl 


-Cl 


-KB* 


48 


pyridlff-S-yl 


n i 


-8 


tM»pbflii-8-yI 


-CI 


-OB 


47 


pyrldU-a-yi 


in 


-a 


thiopUa-J-yl 


-0CH* 


-KBi 


48 


pyridlfl-3-yt 


in 


-H 


ttiopbaa-8-yl 


-OCHt 


-01 


48 


pyrldia-3-yl 


in 


-a 


tklophoa-S-yl 


-IBCBi 


-aat 


60 


pyrldln-l-yl 


in 


-I 


ttti09taa-8-yl 


-BBCHa 


-OB 


51 


pyridio-J-yl 


ui 


-a 


tbtapbea-3-yl 


-OCPi 


-VBa 


58 


pyridia-a-yi 


Ml 


-a 


thIopfcea-8-yl 


-0CF. 


-oa 


&S 


pyTidts-8-Sl 


in 


-a 


thi ophea-S-jl 


-COOCi* 


-SSs 


84 


pyridio-3-y 1 


ni 


♦H 


tlloptftfl-3-jl 


-CO0CI* 


-OH 


58 


pyridip-3-yl 




-B 


Utopk.an-8-yl 


-a 


-as. 


56 


pyridU-3-jl 


ij 


-a 


tbiopbea-8-yl 


-a 


-Bis 


B? 


py^dU-3-yl 


in 


-a 


tiiophen-8-jJ 


-8 


-tra. 


SB 


pyrldli-8-yi 


i 


-B 


pyridU-t'jl 


•8 


-KHi 


69 


pjridU-3-yl 




-a 


pyrldlo-K-yl 


-8 


-IH. 


60 


pyridU-3-yt 


i 


-a 


pyridtfi-S-yJ 


-a 


-BBi 
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(0035) 

(Table 4) The representative compound (4) of general 

formula (7) 





A 


Z 

*t«8 
U-l 


81 


y 


Hot 


ft 2 


a 3 


61 


pyrIdit-3-yI 




-e 


pyrldin-a-yl 


-B 


-8B. 


62 


pyrfdin'8-yl 




-H 


midla-S-yl 


-8 


-¥B. 


M 


pyriau-8-yt 




-8 


pyridU-8-yl 


-I 


-BHt 


64 


pyridin-S-yl 




-a 


PyridU-4-yl 


-8 


-KH. 


es 


pyr!din-8-yl 




-a 


pyridia 4-yl 


-8 


-88. 


88 


pyrUU-3-yl 




-K 


pyridia-4-yl 


-B 


-83 1 


67 


pyrldia-S-yJ 




-B 


plnusIa-8-yl 


-B 


-BB. 


06 


pyHdio-3-yl 






pyrinidia-4-yl 


-8 


-HH» 


68 


pyridin-3-yl 




-B 


pyrid*sia-3-yl 


•8 


-88 ■ 


TO 


pyridio-S-yl 




-B 


y-Beth»I-pyrTol-3-yl 


-8 


-88* 


Tl 


pyrUU-3-yl 




-8 


pyrrol-8-yl 


-8 


-Hfli 


w 


pyrldin-S-yi 




-H 




-8 


-8B- 


ra 


pyridlo-3-yl 




-B 


piperidiii-3-yi 


-I 


-Hi 


74 


pyridia-3-yl 




-B 


Unlnolia-S-jl 


-8 


-SB. 


76 


pyridl6-S-yl 




-H 




-H 


-IB* 


76 


pyridia-S-yl 




-8 


hcniofar»n-4-yI 


-8 


-88. 


77 






-B 


iadoi-4-yi 


-8 


-Hi 


76 


pyridia-3-yl 




-H 


b8aiotbicpaoa*4-yl 


-B 


88. 


70 


pyrldio-8-yl 




-H 


boaxlaId*iol-4-yi 


-B 


-ya- 


60 


pyrldia-I-yl 




-1 


UUpbea-8-yl 


-B 


-FBi 
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(0036) 
(Table 5) 



The representative compound (5) of general 
formula (7) 





A 


Z 
BT-H 
E8-E 


Bl 


Y 


He t 


r a 


B 3 


at 


pyri8is-4-yl 


It 


-8 


tblcphSQ-S-yl 


-a 


-«a» 


88 


pyrula-8-yl 




~1 


tblo*bea-S-y| 


•H 


-B2i 


53 


pyriaidia-4-yl 


I 


-R 


tbUcbti-a-yl 


B 


-BBi 


84 


pyri<UtI»-S-yl 


11 


-a 


tbioPkea-X-jl 


-a 


-Nflt 


86 


H-a*tLsl-p»rrol- 
8-yl 


lit 


-B 


thiopk«»-a-yi 


-B 


-B8. 


88 


pyiTOl-8-yl 


I 


-B 


tkloptaa-8-yj 




-HI. 


87 


UUMl-3-yl 


tl 


-B 


taioptia-a-yi 


-H 


-BBi 


sa 


pjptridla-S-yi 


III 


-B 


thiopbea-3-yl 


-a 


-KB, 


80 


4Plaolla-5-:rl 


r 


-B 


talapbaa-S-yl 


-B 


-SB. 


•a 




n 


-B 


tbiapbea~8-yl 


-B 


-88. 


91 


ba»*ofar«i-4-yl 


in 


•8 


tblopbea-3-yl 


-8 


-NH» 


82 


iadol-4-yl 


i 


-I 


tbiOPBet-8-yl 


-B 


-fBi 


89 


b«aaet81«akfia-4- 
yl 


u 


-H 


tbUsbea-a-yi 


-B 


-IB. 


84 


baiiiaid*iol-4~y 

1 


in 


-I 


tai*pbfta-8-yt 


*B 


-12. 


95 


pyrldin-a-yl 


i 


-CBi 


tblop8BD-8-y| 


-fl 


-BBa 


88 


ayridla-a-yl 


ii 


-tl 




-a 


-IB* 


87 


pyridia-a-yl 


in 


-fiCli 


tbigpbea-3-yj 




-BB* 


88 


pyridIa-8-yl 


i 


-C0CB. 


tblopkfta-8-yl 




-KB. 


go 


pyridla-8-yl 


u 




tbi«p»»a-S-»l 


r? 


-»!• 


100 


wridia-8-yl 


III 


-BBCOCB. 


tbispbea-B-yi 


-a 


-BB» 



The compound of this invention can be produced by process such as for example following. 
The compound of this invention can be obtained by subjecting the compound represented 
by formula (10) 



(0037) 



A-x-Q— (ay 



(10) 
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[In the formula, A, Q, X f R1 and n have the same said meanings] and the compound 
represented by formula (11) 

(0038) ^ 

[In the formula, R2 and Het have the same said meanings. E denotes amino group 
protected with protecting group used in ordinary peptide forming reaction such as t- 
butoxycarbonyl group or functional group which can be readily converted into amino group 
such as nitro group or azido group, or hydroxy group protected with protecting group used in 
ordinary peptide forming reaction such as benzyl group, and is bonded to location adjacent 
to amino group] to condensation reaction, eliminating protecting group or converting into 
amino group of thereby obtained compound represented by formula (12) 



(0039) 



* 0 



A-X^«Wn-^y^»<^ (12) 



A- 

E 

(In the formula, A, Q, X, R1, R2, E, Het and n have the same said meanings). 



(0040) 

As for the compound represented by formula (10) and the compound represented by 
formula (11), a commercial product or already known compound can be used. Moreover, in 
the case of novel compound, It can be produced by application of synthesis method of well 
known compound. Condensation reaction of formula (10) and formula (11) can be put into 
effect by amide bond forming reaction in ordinary peptide, for example process of active 
ester or mixed acid anhydride or acid chloride. For example, it can be carried out by 
condensing carboxylic acid component and phenols such as 2,4,5-trichlorophenol, 
pentachlorophenol, 4-nitrophenol and the like or N-hydroxy compound such as N- 
hydroxysuccinimide, N-hydroxybenzotriazole and the like in the presence of 
dicyclohexylcarbodiimide, thereby converting into active ester, and thereafter condensing 
with amine component. 



(0041) 
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Moreover, it can be carried out by reacting carboxylic acid component with oxalyl chloride, 
thionyl chloride, phosphorus oxychlorides and the like, thereby converting into acid chloride, 
and thereafter condensing with amine component. Moreover, it can be carried out by 
reacting carboxylic acid component with chlorocarbonic acid isobutyl or methanesulphonyl 
chloride and the like, thereby converting into acid anhydride, and thereafter condensing with 
amine component. 

(0042) 

Furthermore, aforesaid condensation reaction can be carried out by using peptide 
condensation reagent alone such as dicyciohexylcamodiimide, N,N-carbonyidiimidazoie, 
diphenyi phosphoric acid azide, diethyl phosphoric acid cyanide, 2-chioro-1 , 3-dimethyl 
imidazoloninum chloride and the like. 

(0043) 

The reaction is carried out at -20 to +50 degrees usually for 30 minutes to 48 hours. As the 
solvent used, for example, alcohols such as methanol, ethanol and the like or a mixture 
thereof are nominated in addition to aromatic hydrocarbon species such as benzene, 
toluene and the like, ethers such as tetrahydrofuran, dioxane, diethyl ether and the like, 
halogenated hydrocarbons such as methylene chloride, chloroform and the like, N,N- 
dimethylformamide. In accordance with requirements organic base for example 
triethylamine or pyridine is added and is reacted. 

(0044) 

Benzamide derivative having histone deacetylase inhibition action of this invention is useful 
as therapy and/or improvement agent of disease involving proliferation of cell, effect 
potentiation drug of gene therapy or immunosuppressive drug. 

(0045) 

Wherein, as a disease to be involved with proliferation o1 cell, malignant tumour, 
autoimmune disease, dermatopathia, infection, vascular disease, an allergic disease, 
gastrointestinal tract injury, hormonal disease, diabetes mellitus are nominated. 



(0046) 



J11 -335375 
(unexamined) 



20 



CAUTION Post-Edited 
Machine Translation 



As malignant tumour, In addition to hematopoietic organ tumours such as acute leukaemia, 
chronic leukaemia, malignancy lymphoma, multiple myeloma, macroglobulinemia, solid 
tumours such as colon cancer, brain tumour, head cervix cancer, breast cancer, lung 
cancer, cancer of the esophagus, gastric cancer, hepatoma, gallbladder cancer, bile duct 
cancer, pancreatic carcinoma, insula pancreatica ceil cancer, kidney cell cancer, adrenal 
cortex cancer, tumour of the urinary bladder, prostatic cancer, testis tumour, ovary cancer, 
uterine cancer, carcinoma villosum, cancer of the thyroid, bad carcinoid tumour, skin 
cancer, malignant melanoma, osteosarcoma, soft tissue sarcoma, neuroblastoma, Wilms 
tumour and retinoblastoma are nominated. 

(0047) 

As autoimmune disease, rheumatism, nephritis, diabetes mellitus, systemic lupus 
erythematosus, human autoimmune tymphocytotic lymphadenopathy, immunobiastic 
lymphadenopathy, Crohn's disease and ulcerative colitis are nominated. 

(0048) 

As dermatopathia, psoriasis, acne, eczema, atopic dermatitis, parasitic dermatosis, 
alopecia, pyogenic dermatosis and skin sclerosis are nominated. 

(0049) 

As infection, diseases caused by infection of such as by various bacteria, viruses or 
parasites are denoted. 

(0050) 

As vascular disease, arteriosclerosis or restenosis therapeutic drug is nominated. 
(0051) 

As effect potentiation of gene therapy, more efficient introduction of gene vector, expression 
facilitation of transgene are nominated. Moreover subject disease of this invention is not 
necessarily restricted to these. 

(0052) 

The effective ingredient compounds of this invention are useful as drug, and these are used 
in a form of general medical formulation. Formulation is prepared using diluent of for 



J1 1-335375 
(unexamined) 



21 



CAUTION Post-Edited 
Machine Translation 



example filler, expander, binding agent, moisturizing agent, disintegrating agent, surface 
active agent, lubricant or excipient which are usually used. As this drug formulation, various 
forms can be selected corresponding to the therapy object and as representative thereof, 
tablet, pill, powder, liquid medicine, suspending agent, emulsion, granule, capsule agent, 
injection (liquid medicine, suspending agent) and suppository and the like are nominated. 

(0053) 

When it is formed into a tablet, various ones which is known well in the prior art as a carrier 
in this sphere, can be widely used. As example thereof, for example excipient such as 
lactose, dextrose, starch, calcium carbonate, kaolin, crystalline cellulose, silicic acid, and 
the like, binding agent such as water, ethanoi, propyl alcohol, single syrup, dextrose liquid, 
starch liquid, gelatine solution, carboxymethyi cellulose, shellac, methyl cellulose, 
polyvinylpyrrolidone and the like, disintegrating agent such as dried starch, sodium alginate, 
agar powder, carmellose calcium, starch, lactose, disintegration depressant such as refined 
sugar, cacao butter, hydrogenation oil, absorption promoter such as quaternary ammonium 
salt group, sodium lauryl sulphate and the like, moisturising agent such as glycerine, starch 
and the like, adsorbent such as starch, lactose, kaolin, bentonite, colloidal silicic acid, 
lubricant such as talc, stearate, polyethyleneglycol and the like can be used. Furthermore, 
as for a tablet, it can be made into coated tablet of ordinary agent in accordance with 
requirements, for example sugar coated tablet, gelatine encapsulation tablet, enteric-coated 
encapsulation tablet, film coating tablet or bilayer tablet, multilayer tablet. 

(0054) 

When it is formed Into pill, ones well known in prior art in this sphere as a carrier, can be 
widely used. As example thereof, for example excipients such as crystalline cellulose, 
lactose, starch, hardening vegetable oil, kaolin, talc and the like, binding agent such as 
powdered gum Arabic, tragacanth powder, gelatine and the like, disintegrating agent such 
as carmellose calcium, agar and the like are nominated. 

(0055) 

Capsule agent is prepared by mixing the effective ingredient compound with above- 
mentioned various carriers according to conventional method, and packing into hard 
gelatine capsule, soft capsule and the like. 
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(0056) 

When it is prepared as injection, it is preferred that liquid medicine, emulsion and 
suspending agent are sterilised and are isotonic with blood, and when it is formed into 
these, ones conventionally used in prior art in this sphere as diluent, for example water, 
ethanol, macrogol, propylene glycol, ethoxylatton isostearyl alcohol, polyoxyisosteary 
alcohol, polyoxyethylene sorbitan fatty acid ester species can be used. In this case, sodium 
chloride, dextrose or glycerine of necessary quantity may be contained in drug formulation 
to prepare an isotonic solution, and moreover ordinary solubiliser, buffer agent, analgesic 
and the like may be added. 

(0057) 

When it is formed into suppository, ones well known in prior art as a carrier can be widely 
used. As example thereof, for example semi-synthetic glyceride, cacao butter, esters of 
higher alcohol, higher alcohol, polyethyleneglycol and the like are nominated. 

(0058) 

Furthermore colorant, preservative, flavour, flavour agent, sweetener and other drug can be 
contained in the drug formulation in accordance with requirements. 

(0059) 

The quantity of the effective ingredient compound which should be contained in these drug 
formulations of this invention is not restricted in particular and suitably selected from a wide 
range, but it is usually about 1-70 wt.% and preferably made into about 5-50 wt.% in the 
formulation composition. 

(0060) 

As for the administration method of these drug formulation of this invention, there are no 
restrictions in particular and it is administered by the methods that suits various formulation, 
age of patient, sex, degree of disease and other conditions. For example, in the cases of 
tablet, pitl, liquid medicine, suspending agent, emulsion, granule and capsule agent, it is 
orally-administered, and in the case of injection, it is administered intravenously by itself or 
by being mixed with ordinary fluid replacement such as glucose, amino acid, and 
furthermore it is administered intramuscularly, subcutaneously or intraperitoneously by itself 
in accordance with requirements. In the case of suppository, It is administered in rectum. 
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(0061) 

Dosage of these drug formulation of this invention is suitably selected by application, age of 
patient, sex, degree of disease and other conditions, but it is usually made into about 
around 0.0001-100 mg as the quantity of the effective ingredient compound per day per 1 
kg weight. Moreover, it is desirable that the effective ingredient compound is contained by 
about 0.001-1 ,000 mg range in the formulation of administration unit form. 

(0062) 

The compound and salts thereof represented by formula (1) of this invention do not 
demonstrate toxicity in dosage that demonstrates pharmacological effect. 

(0063) 
(Example) 

Below this invention is described in greater detail with Example, but this invention is not 
restricted to these. 

Example 1 . 

Synthesis of N-(4-aminothiophene-3-yl)-4-methoxy benzamide 

(1-1) 2,5-dlbromo-3,4-dinitrothiophen 3.0 g (9 mmol) were added to concentrated 
hydrochoric acid 60 ml, and tin 6.5 g (54 mmol) were added. After generation of hydrogen 
stopped, it was left to stand overnight at room temperature. The precipitated solid was 
separated by filtration, and the filtrate was concentrated to about 20 ml. It was cooled with 
ice, and the precipitated crystals were recovered by filtration, and obtained crystals were 
washed with ether, and 3,4-diamino thiophene tin chloride dihydrochloride 0.39 g (10 %) 
was obtained. 

1H NMR (270 MHz, DMSO-d6) delta ppm: 5.9 (br. s) 

(1-2) 3,4-diamino thiophene tin chloride dihydrochloride 0.39 g (0.87 mmol) and p-anisoyl 
chloride 74 mg (0.43 mmol) were suspended In chloroform, and triethyiamine 1 ml was 
added under ice-cooling. It was returned to room temperature, and it was left to stand 
overnight. This was introduced into 0.3 N hydrochloric acid and was extracted with CHCI3. 
Aqueous layer was neutralised with NaOH, and the crystals were recovered by filtration. 
The crystals were dissolved in CHCI3/MeOH and dried with MgSQ4. Thereafter it was 
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filtered, and concentrated, and the target N-(4-aminothiophene-3-yl)-4-methoxy benzamide 
40 mg (19 %) was obtained as crystals. 
M.p. 126 degC(dea) 

1 H NMR (270 MHz, DMSO-d6) delta ppm: 4.9 (2H, br.s), 6.13 (1 H, d, J = 3.7 Hz), 7.05 (2H, 
d, J = 8.8 Hz), 7.46 (1 H, t, J = 3.7 Hz), 7.93 (2H, d, J = 8 Hz), 9.53 (1H, s). 

(0064) 
Example 2. 

Synthesis of 4-amino-N-(4-aminothiophene-3-yl) benzamide 

(2-1) 3,4-diamino thiophene tin chloride, dihydrochloride 2.33 g (7 mmol) and p-nitrobenzoyl 
chloride 648 mg (3,5 mmol) were suspended in chloroform, and triethylamine 5 ml were 
added under tee-cooling. It was returned to room temperature, and it was left to stand 
overnight. This was introduced into dilute sulphuric acid and was extracted with CHCI3. 
Aqueous layer was neutralised with NaOH, and the crystals were recovered by filtration. 
The crystals were dissolved in CHCI3/MeOH and were refined with short column, and the 
target N-(4-aminothfophene-3-yl)-4-nitrobenzamide 40 mg (5 %) was obtained as crystals. 
1H NMR (270 MHz, DMSO-d6) delta ppm: 4.9 (2H, br.s), 6.15 (1H, d, J = 3.7 Hz), 7.54 (1H, 
d, J = 3.7 Hz), 8.15 <2H, d, J = 8 Hz), 8.37 (2H, d, J * 8 Hz), 9.97 (1H, s) 

(2-2) N-(4-aminothiophene-3-yl)-4-nitrobenzamlde 0.186 g (0.71 mmol) was suspended in 
methanol 1 ml and concentrated hydrochoric acid 1 mi, and stannous chloride 402 mg (2.1 
mmol) was added and it was stirred at room temperature, thereafter left to stand overnight. 
Ice was added, and it was neutralised with 3N NaOH and was extracted with CHCI3. 
Organic layer and the solid were refined with silica gel column, and the target 4-amino-N-(4- 
aminothiophene-3-yl) benzamide 35 mg (21 %) was obtained as crystals. 
M.p. 130degC (dec.) 

1H NMR (270 MHz, DMSO-d6) delta ppm: 4.8 (2H, br.s), 5.7 (2H, br.s), 6.11 (1H, d, J * 3.7 
Hz), 6.59 (2H, d, J = 8 Hz), 7.41 (1H, d, J = 3.7 Hz), 7.68 (2H, d, J = 8 Hz), 9.2 (1H, s) 
lR(KBr)cm-1; 3387. 1603, 1506, 1405, 1286, 1185, 845. 772. 

(0065) 
Example 3. 

Synthesis of N-(4-aminothiophene-3-yI)-4-hydroxyamino benzamide 
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N-{4-amlnoth!ophene-3-yl)-4-nltrobenzamide 0.04 g (0.152 mmol) was dissolved in 
methanol 5 ml, and it was hydrogenated with Pd/C. Catalyst was separated by -filtration, and 
the liquid was concentrated, and the crystals were obtained. These were washed with 
chloroform, and next dried, and the target N-(4-aminothiophene-3-yl)-4-hydroxyamino 
benzamide of 20 mg (53 %) was obtained. 
M.p. 150 deg C (dec.) 

1H NMR (270 MHz, DMSO-d6) delta ppm: 4.85 (2H, br.s), 6.11 (1H r d, J = 3.7 Hz), 6.87 
(2H, d, J = 8 Hz), 7.44 (1H, d, J = 3.7 Hz), 7.80 (2H, d, J = 8 Hz), 8.57 (1H, s). 8.78 (1H, s), 
9.4 (1H,s) 

IR(KBr)cm-1; 3281, 1605, 1507, 1286, 1182, 847, 767. 

(0066) 
Example 4. 

Synthesis of N-(3-aminopyridine-2-yl)-4-amino benzamide 

(4-1) 4-nitrobenzoyl chloride 1.86 g were added to dioxane solution of 2-amino-3- 
nitropyridine 1 .33 g, and it was heated under reflux. 

Thereafter, dioxane was eliminated by distillation, and precipitated crystals were 
recrystallised with ethyl acetate/methanol, and N-(3-nitro-2~pyridyl-4-nitrobenzamide 1.74 g 
was obtained (60 %). 
M.p. 215-216 deg C 

1H NMR (270 MHz, DMSO-d6) delta ppm: 7.58 (1H, dd, J = 5,8 Hz), 8.23 (2H, d, J = 9 Hz), 
8.38 (2H, d, J = 9 Hz), 8.48 (1H, dd, J = 1.5, 8 Hz), 8.79 (1H, dd, J = 1.5, 5 Hz) 

(4-2) N-{3-nitropyridine-2-yl)-4-nitrobenzamide 1 .0 g was suspended in a mixed solvent of 
DMF 4 mi and methanol 12 ml, and 10 % palladium carbon was hydrogenated as catalyst. 
Catalyst was separated by filtration, and the solvent was concentrated, and it was 
crystallised with methanol, and N-(3-aminopyridine-2-yl)-4-amino benzamide 0-69 g (76 %) 
was obtained. 
M.p. 162-163 degC 

1H NMR (270 MHz, DMSO-d6) delta ppm: 4.92 (2H, br.s), 5.75 (2H, s), 6.58 (2H, d, J = 9 
Hz), 7.04 (1H, dd, J = 5,8 Hz), 7.17 (1H, d, J = 6.6 Hz), 7.73 (1H, d, J = 5 Hz), 7.77 (2H, d, J 
= 9 Hz), 9.96 (1H, s). 
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Example 5. 

Synthesis of N-(4-aminothiophene^-yl)^{N-(pyridine-3-yl-methoxycarbonyl) aminomethyl} 
benzamide 

4-{N-(pyridine-3-yl-methoxycarbonyl) aminomethyl} benzoic acid 208 mg was suspended in 
methylene chloride 6.2 ml, and oxalyi chloride 0.32 ml was added under ice-cooling. It was 
stirred at room temperature for 30 minutes, and thereafter dried to a solid under reduced 
pressure. The obtained 4-{N-(pyridine-3-yl-methoxycarbonyl) aminomethyl) benzoyl chloride 
was condensed in the same way as in Example 2, and N-(4-aminothiophene-3-yl)-4-{N- 
(pyridine-3-yl-methoxycarbonyl) aminomethyl} benzamide 55 mg (20 %) was obtained. 
Mp. 170-174 deg C. 

1H NMR (270 MHz, DMSO-d6) delta ppm: 4.33 (2H, d, J = 5.9 Hz), 4.91 (2H, br.s), 5.15 
(2H ( s), 6.18 (1H, d, J = 3.7). 7.44 (2H, d, J = 8.1), 7.55 (1H, d, J = 2.7), 7.83 (1H, d, J = 
8.1) 7.94 (2H, d, J = 8.1), 8.01 (1H, m), 8.58 (1H, d, J = 3.7), 8.64 (1H, s), 9.67 (1H, s). 
IR(KBr)cm-1: 3222, 3029, 1713, 1651. 1555, 1481, 1419, 1266, 1129, 1024, 982, 856, 793, 
708. 

(0068) 
Example 6. 

Synthesis of N-(4-aminothiophene-3-yl)-4-{N-(2-nitrobenzene sulphonyl) amino} benzamide 
It was reacted in the same way as in Example 5 using 4-{N-(2-nitrobenzene sulphonyl) 
amino} benzoic acid, and N-(4-aminothiophene-3-yl)-4-{N-(2-nitrobenzene sulphonyl) 
amino} benzamide was obtained. 

1H NMR (270 MHz, DMSO-d6) delta ppm: 6.10 (1H, d), 7.22 (2H, d, J = 8 Hz), 7.45 (1 H, d), 

7.8-7.9 (4H, m), 8.0-8.1 (2H, m), 9.54 (1H, s) 

IR(KBr)cm-1: 3100, 1609, 1541, 1507, 1347, 1164, 853, 778. 

(0069) 

Pharmacological test example 1 (histone deacetylase inhibition action). 
(1) Preparation of [3H] acetyl histone 

K 562 cells (10 power 8 cells) were labelled with [3H] n-sodium butyrate, and histone was 
extracted according to process ot Yoshida (J. Biol. Chem., 265, 17174, 1990). 



(2) Partial purification of histone deacetylase 
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Nucleus collected from K 562 ceil (2.5 x 10 power 8) was extracted according to process of 
Yoshida et a!. (J. Biol. Chem., 265: 17174, 1990), and partial purification of histone 
deacetylase was carried out from the extract thereof using MonoQ HR5/5 (Pharmacia 
company) with a concentration gradient of NaCI of 0-1 M. 

(3) Measurement of histone deacetylase inhibition activity 

It was reacted for 10 minutes at 37 degrees in 50 pi Buffer A [composition: 5 mM potassium 
phosphate (pH 7.5), 5 % glycerol, 13 mM EDTA] containing 100 pg/ml [3H] acetyl histone 
prepared in (1) and histone deacetylase fraction 2 pi prepared in (2). The reaction was 
stopped by addition of 2.5 N hydrochloric acid, and thereafter 550 pi ethyl acetate was 
added, vortex and centrifugation were carried out, and 400 pi ethyl acetate layer was 
collected in scintillation vial, 2 ml scintillator was added and radioactivity of [3H] acetic acid 
which was freed by reaction was measured. Measurement of histone deacetylase inhibition 
activity was determined by suitably diluting the test compound with buffer A after dissolution 
with DMSO, and adding to the reaction system, and the concentration of drug induced 50 % 
enzyme inhibition (IC50: pM) was determined. Below experimental results are shown in 
Table-2 (Table 6). 

(0070) 
(Table 6) 

Table-2: Histone deacetylase inhibition activity 



Compound of Example 1 
Compound of Example 2 
Compound of Example 3 
Compound of Example 4 
Compound of Example 5 
Compound of Example 6 
Sodium butyrate 



Activity value (IC50: pM) 
12 



17 



9 



86 

4 

8 
190 



(0071) 

Advantages Afforded by this Invention. 
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Benzamide derivative having histone deacetylase inhibition action of this invention is useful 
as therapy and/or improvement agent of disease involving proliferation of cell, effect 
potentiation drug of gene therapy or immunosuppressive drug. It is highly effective as 
carcinostatic in particular and is effective for hematopoietic organ tumour and solid cancer. 
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Rising Sun Communications Ltd. shall not in any circumstances be liable or responsible for 
the accuracy or completeness of any translation unless such an undertaking has been given 
and authorised by Rising Sun Communications Ltd. in writing beforehand. More particularly, 
Rising Sun Communications Ltd. shall not in any circumstances be liable for any direct, 
indirect, consequential or financial loss or loss of profit resulting directly or indirectly from 
the use of any translation or consultation services by the customer. 



